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Introduction  

ÂHomicide is the number one cause of injury-

related death in infants. 

ÂMost due to Abusive Head Trauma (AHT) 

  

ÂDefinition AHT: constellation of findings (esp 

brain and eyes) in the context of a misleading or 

inappropriate story of how the injury happened. 



The Pyramid of Outcomes for Injury Research 

Rivera, F.P. 

Am J. Prev Med 2008;34(4S) 

Outcomes at top are less common than those near the bottom 



Background 

Â Two states have conducted statewide 
comprehensive AHT incidence studies  

 

ÂNorth Carolina  
Â Keenan, H.T., Runyan, D.K., Marshall, S.W., Nocera, M.A,  Merten, D.F.  A  

population-based comparison of clinical and outcome characteristics of young children 
with serious inflicted and noninflicted traumatic brain injury. Pediatrics. 2004; 114: 633-
639. 

            

 

ÂCalifornia                      
   Wirtz, S. & Trent, R.  Passive Surveillance of Shaken Baby Syndrome 

Using Hospital Inpatient Data.  American Journal of Preventative Medicine.  
2008; 34(4S): S134-S139. 

 



Previous WV Series 

 
 

Â Shaken Baby Syndrome: Incidence, Victim, and Perpetrator Profiles in 
the State of West Virginia, 1999-2005 Snyder, K., McJunkin, J.E.:, 
National AAP Meeting, Residents Section, on October 2007 

 

 

Â Child Deaths in WV: A Report of the West Virginia Child Fatality 
Review Team 1999-2004,  Jim Kaplan, Maureen Runyon July 2007 

 

 

Â Inflicted Traumatic Brain Injury in West Virginia Children 1999-2005: A 
Statewide Multicenter Analysis, Emrick, B, Smith, E, Morris, M, 
Mullett, C, Pino, E. Fox., M, Welch, C, Thompson, L,  McJunkin, JE 
(Principle Investigator) WV AAP Meeting April 2009  

  

 



Purpose 

ÂDefine the epidemiology of Abusive Head 

Trauma in West Virginia with the main goal of 

informing prevention efforts  

 

ÂDetermine WV statewide incidence of Abusive 

Head Trauma to:  

     1) establish a baseline and  

     2) establish method for tracking incidence in 

the face of newly instituted prevention efforts 

 



Methods 
ÂProject reviewed and approved by IRB at CAMC 

Charleston, WVU Morgantown, and MU Cabell 

Huntington  

ÂCharts of all children Ò 2 years of age from 1999-

2009 with ICD-9 code for inflicted TBI 

ÂStrict - ICD-9 995.55 

ÂBroad ð ICD-9 for constellation of symptoms 

ÂFatal and nonfatal, PICU and non-PICU cases  

ÂData on victim and perpetrator 

ÂOver 500 medical records reviewed 

 



Results 

Â95 cases of Abusive Head Trauma (AHT)  

   Ò 2 yrs old treated in WV childrenõs hospitals 

1999-2009 

 

ÂWest Virginia 79 (83.2%) 

ÂOhio  7  (7.4%) 

ÂMaryland   7 (7.4%) 

ÂKentucky  2 (2.1%) 

 



AHT: Characteristics of Victims 

ÂMean age of victims 5.8 months (±5.2) SE = .54 

ÂPredominantly white ethnicity (90.2%) 

ÂSlight male predominance (54.3%) 

ÂFifteen percent Ò 35 wks gestation* 

ÂTwenty five percent Ò 36 weeks gestation* 

ÂPeak age of admission: 2 mos age 

 
*missing data in 25% 



Age Distribution of Children < 2 yrs with AHT 
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Age Distribution of AHT in Infants Treated in  

WV Hospitals: the First 12  Months of Life  
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AHT Clinical Presentation  

ÂSeizures 42%  

ÂVomiting 41% (without diarrhea in 90%) 

ÂUnresponsiveness  40% 

Â Irritability  28%  

ÂPoor feeding  20%  

ÂApnea  19% 

 

 



AHT Alleged History  

 

Most common reported history  

ÂFall  38% 

    Of reported falls, most (39%) reported from 

bed/couch (39%), followed by falls from 

caretakers arms (33%), or òotheró (28%)   

ÂThe admission history was inconsistent with the 

pattern of injuries in almost all (98%) cases 

 

 



Injuries 

 

Â Intracranial lesion: 

Â Intracranial hemorrhage ð 95.8%  (89% were 

SDH) 

ÂCerebral edema ð  21% 

ÂDiffuse axonal injury 6% 

Â  At least 30% had evidence of prior chronic 

SDH at time of acute presentation 

ÂRetinal hemorrhages ð 71% 

Â74% bilateral and/or severe 

 

 



AHT / SBS: Injury Spectrum 

ÂWhat is the injury 

ÂWhat caused 
injury 

ÂWhen did it occur 

ÂWho caused injury 

ÂHow and Why? 

ÂWhatõs next for:  

ÂPatient (victim) 

ÂFamily 



Injuries (con) 
FRACTURES 

ÂSkull fracture -  27% 

 

ÂLong bone fracture ð 20% 

 

ÂRib fracture ð 18% 

 

ÂFracture of any kind ð 46% 

 

 



Normal Dilated Retina Exam Massive RH in SBS Infant 

Retinal Hemorrhages 



Outcomes 

ÂMortality 12/95 (12.6%) 

ÂOf 83 survivors,  

     at least 34 (41%) had poor outcome 

ÂTherefore, 46/95 (48%) either died or 

had poor outcome 

 



AHT: Insurance Status of Families 

ÂMedicaid                       63.4% 

ÂNone                            12.2% 

ÂSelf-pay                           3.6% 

ÂPrivate                           20.7% 



Alleged Perpetrators 

ÂMale/Female predominance ~3:1 

ÂUnrelated male ð 35% 

ÂFather of baby ð 35% 

ÂUsually lived in home ~80% 

ÂAbuse rarely occurred outside the home  

Âe.g. 2 cases at daycare 

Based on ~50% available data in medical record during 

the 1999- 2006 era 



Inflicted TBI: WV vs. California 

Incidence* 

< 1 year old < 2 years old 

West Virginia 

Passive surveillance 

using hospital codes 

 

30.1 

 

17.1 

California 

Passive surveillance 

using hospital codes 

 

22.4 

 

14.0 

*Incidence per 100,000 live births 



Inflicted TBI: WV vs. North Carolina 

Incidence* 

Ò 1 year old Ò 2 years old 

West Virginia 

Passive surveillance 

using hospital codes 

(Medical Examiner data 

paending) 

 

30.3 

 

17.1 

North Carolina 

Prospective 

identification using 

hospital codes PLUS 

Medical Examiner data 

 

29.7 

 

17.0 

*Incidence per 100,000  



AHT: WV Incidence May be 

Increasing in Infants  (<1yr age) 

      1999-2005       2006-2009 

 

   

 

20.7                          

per 100,000 live births 

 

46.7                          

per 100,000 live births 

 

 

 

4.1 cases per yr 

 

(1 case per 4831 births) 

 

 

9.34 cases per year 

   

( 1 case per 2141 births) 

 

   



Abusive Head Trauma in WV Infants: 

Number of Cases per Year (Total n=79) 
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Annual Incidence of Abusive Head 

Trauma in WV Infants: Cases per 100,000 

Live Births 
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Limitations  

ÂMedical record review limited by what is 

documented 

ÂPerpetrator data especially limited 

ÂHospital surveillance may miss milder cases and 

pre-hospital fatalities 

ÂMedical Examiner data had 5 additional patients 

who were not part of our database 

ÂNot capturing WV residents who go out of state 

for treatment 


